The essential oil of the flowers of Tridax procumbens L. was obtained by hydro-distillation and analyzed by gas chromatography equipped with a flame ionization detector (GC-FID) and gas chromatography coupled with mass spectrometry (GC/MS). Twenty-six compounds were identified, which comprised 90.6% of the total constituents. The most abundant compound was (Z)-falcarinol (25.9%), followed by α-selinene (15.3%), limonene (8.3%) and zerumbone (4.3%). Antimicrobial activity was tested against six Gram-positive and eight Gram-negative bacteria, and three fungi. The oil was active against the tested Gram-positive bacteria at a concentration range of 0.14 ± 0.03 -0.57±0.05 mg/mL, while 0.67 ± 0.12 -4.58 ± 0.41 mg/mL was effective against the studied Gram-negative bacteria. Remarkable antifungal activity was found against the tested fungi at a concentration range of 0.06 ± 0.008 -0.10 ± 0.01 mg/mL.
. The most abundant compound was (Z)-falcarinol (25.9%), followed by α-selinene (15.3%), limonene (8.3%) and zerumbone (4.3%). The class composition was monoterpene hydrocarbons 8.3%, oxygenated monoterpenes 7.4%, sesquiterpene hydrocarbons 16.3%, oxygenated sesquiterpenes 12.6%, phenyl derivatives 12.0% and others (long chain saturated and oxygenated unsaturated hydrocarbons) 34.0%.
The essential oil was active against the tested Gram-positive bacteria at a concentration range of 0.14 ± 0.03 -0.57 ± 0.05 mg/mL, while 0.67 ± 0.12 -4.58 ± 0.41 mg/mL was effective against the studied Gram-negative bacteria. The oil was found to be more active against the tested fungi at a concentration range of 0.06 ± 0.008 -0.10 ± 0.01 mg/mL (Table 2) . Pseudomonas aeruginosa was the most resistant to the oil. According to previous bibliography [6e,f,7,8a,b], extracts of this species have been reported to be wound healing and have antimicrobial activities. The present investigations revealed that the essential oil also exerted potent antimicrobial activity and could be a potential source of alternative anti-infection agents. 942 Natural Product Communications Vol. 7 (7) 2012
Joshi & Badakar analysis. GC analysis of the oil was carried out on a Varian 450 gas chromatograph equipped with FID, using a stationary phase CP Sil-8-CB (30 m x 0.25 mm i.d., 0.25 µm film thickness) fused silica column. Nitrogen was the carrier gas at 1.0 mL/min flow rate. Oven temperature programming was 60 -220°C at 3°C/min, and the injector and detector temperatures were 230 and 250°C, respectively. The injection volume was 1.0 µL diluted in n-hexane, and the split ratio was 1: 50. GC-MS analysis of the oil was carried out on a Thermo Scientific Trace Ultra GC interfaced with a Thermo Scientific ITQ 1100 Mass Spectrometer fitted with a TG-5 fused silica capillary column (30 m x 0.25 mm i.d., 0.25 µm film thickness). Identification of constituents was achieved on the basis of Retention Index, MS library search (NIST and WILEY), and by comparison with MS literature data [9a] .
Antimicrobial activity:
In vitro antimicrobial activity of the essential oil was evaluated by the tube dilution method [9b,10] , and represented as minimum inhibitory concentration (MIC). The essential oil was dissolved in 10% dimethyl sulfoxide, which is reported to be non-toxic to microorganisms at this percentage [10] . Erythromycin, amikacin (Iskon Remedies, Sirmour, Himachal Pradesh, India) and amphotericin B were used as the positive reference standards for Gram-positive bacteria, Gram-negative bacteria and fungi, respectively. The inocula of microbial strains were prepared from 18 h old cultures, and suspensions were adjusted to 0.5 McFarland standard turbidity (~10 4 for bacteria and ~10 3 for fungal colony forming units (CFU) per mL) [11] .
Tube-dilution assay: The tube-dilution method was used to determine the MIC of the essential oil of T. procumbens dissolved in 10% DMSO. The final concentration of oil was 5.0 mg/mL. Serial two-fold dilutions were prepared from the stock solution to give concentrations ranging from 5.0 -0.009 mg/mL against bacterial and fungal strains. Erythromycin, amikacin and amphotericin B were dissolved in sterile distilled water and twofold dilutions were prepared (1.0 -0.002 mg/mL). One mL of each concentration was mixed with 1.0 mL of sterile peptone water (10 4 CFU/mL for bacteria and 10 3 CFU/mL for fungal concentrations, obtained from a McFarland turbidity standard no. 0.5). Tubes were incubated for 24 and 48 h at 37°C for bacteria and fungi, respectively. Assays were performed in replicates and the mean value of 6 experiments was recorded (n = 6) with SEM. MIC was determined as the lowest concentration that inhibited the visible microbial growth [9b,10] .
